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DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of which 
applicant may become aware in the specification. 

Claim Objections 

2. Claim 46 is objected to because of the following informalities: Claim 46 states "An ink jet 
recording apparatus comprising: a recording head of jetting ink drops; an ink cartridge of feeding ink to 
said recording head..." This is grammatically incorrect. It will be construed that the claim should state 
"An ink jet recording apparatus comprising: a recording head of jetting ink drops; an ink cartridge of 
feeding ink to said recording head..." Appropriate correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

3. Claims 1, 8-9, 46-48, 51 are rejected under 35 U.S.C. 102(b) as being anticipated by Mikinobu 
(JP Pat 07137291). 

Mikinobu discloses: 

• {claim 1 } ink consumption detection method (Detailed Description page 1, lines 3-4) 
using a piezo-electric device (Detailed Description page 1, lines 32-38) during a non- 
recording state of the recording head (Detailed Description page 1, lines 7-13) 

• {claim 46} recording head jetting ink drops (Detailed Description page 1, lines 3-4; an 
ink cartridge for feeding ink (Detailed Description page 1, lines 7-13); piezo-electric 
device (as taught in claim 1); control device (as taught in claim 1) 
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• {claims 8 and 47} piezoelectric device detects changes in acoustic impedance, thereby 
detecting the ink consumption condition in the ink container (Detailed Description page 
1, lines 36-38; page 2, line 1) 

• {claims 9 and 48} piezo-electric device has a vibration part, and the piezo-electric device 
detects changes in the acoustic impedance on the basis of counter electromotive force 
generated by residual vibration remaining in the vibration part, thereby detecting the ink 
consumption condition in the ink container (Detailed Description page 1, lines 36-38; 
page 2, line 1) 

• {claim 5 1 } carriage moving with the recording head and the ink cartridge, both of which 
are loaded on the carriage (figure 1, references 1 10, 120) 



Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

4. Claims 2-3, 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP Pat 
07137291) in view of Shinada et al (US Pat 513271 1). 

Mikinobu discloses, with respect to claims 2-3 and 36, an ink consumption condition detection 
method (as taught in claim 1). 

Mikinobu differs from the claimed invention in that it does not disclose: 
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• {claim 2} maintenance operation for cleaning the recording head 

• {claim 3} operation for feeding or ejecting a recording medium 

• {claim 36} ink container is an ink cartridge loaded on the ink jet recording apparatus in 
a removal state 

Shinada et al discloses: 

• {claim 2} wiping member (figure 2, reference 3 1 ; column 2, lines 62-64) 




• {claim 3} paper feed unit (figure 2, reference 25; column 2 5 lines 43-45) 

• {claim 36} ink container is removable (figure 2, reference IJC) 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Shinada et al into the invention of Mikonobu so that there is a 
maintenance operation, a feeding/ejecting operation, and a removable ink cartridge. The motivation for 
the skilled artisan in having a wiping member is to gain the benefit of cleaning the print head (column 2, 
lines 62-64). The motivation for the skilled artisan in having a paper feed unit is to gain the benefit of 
forming a desired image on a recording surface (column 2, lines 43-45). The motivation for the skilled 
artisan in having a removable ink container is to gain the benefit of being able to switch cartridges when 
one runs out of ink, which is disadvantageous (column 1, lines 30-35). 

5. Claims 4-5, 37-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 07137291) in view of Fumiyuki (JP Pat 10323997). 

Mikinobu discloses, with respect to claims 4 and 37-42, an ink consumption condition detection 
method (as taught in claim 1). 

Mikinobu differs from the claimed invention in that it does not disclose: 

• {claim 4} ink condition detected when power of recording apparatus is turned on 

• {claim 5} ink condition is detected when the recording apparatus is turned off 
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• {claim 37} consumption condition calculation process 

• {claim 38} ink level is detected based on either a calculated result information of the 
ink consumption condition in the ink container calculated by the consumption 
condition calculation process or a measured result information of the ink consumption 
condition in the ink container measured by the piezo-electric device 

• {claim 39} when an ink residue on the ink level reaches a predetermined ink residue, 
the ink jet recording apparatus performs a peripheral operation in accordance with the 
ink residue 

• {claim 40} the predetermined ink residue is an ink residue set as ink end, and, when the 
ink end is detected, the ink jet recording apparatus performs a low ink processing 
operation 

• {claim 41 } the ink consumption condition is not measured by the piezo-electric device 
until the ink residue calculated by the consumption condition calculation process 
reaches an amount in a neighborhood of the measuring position level 

Fumiyuki discloses: 

• {claim 4} detection during power-on is common (Detailed Description page 6, lines 48- 
49) 

• {claim 5} ink detection is detected when the recording apparatus is turned off (abstract) 

• {claim 37} consumption condition calculation process (Detailed Description page 2, 
lines 45-51; Detailed Description page 3, lines 1-2) 

• {claim 38} ink level is detected based on either a calculated result information of the ink 
consumption condition in the ink container calculated by the consumption condition 
calculation process or a measured result information of the ink consumption condition in 
the ink container measured by the piezo-electric device (Detailed Description page 2, 
lines 45-51; Detailed Description page 3, lines 1-2) 

• {claim 39} when an ink residue on the ink level reaches a predetermined ink residue, the 
ink jet recording apparatus performs a peripheral operation in accordance with the ink 
residue (Detailed Description page 2, lines 45-51; Detailed Description page 3, lines 1-2) 

• {claim 40} the predetermined ink residue is an ink residue set as ink end, and, when the 
ink end is detected, the ink jet recording apparatus performs a low ink processing 
operation (Detailed Description page 2, lines 45-51; Detailed Description page 3, lines 1- 
2) 



Application/Control Number: 10/031,408 
Art Unit: 2853 



Page 6 



• {claim 41 } the ink consumption condition is not measured by the piezo-electric device 
until the ink residue calculated by the consumption condition calculation process reaches 
an amount in a neighborhood of the measuring position level (Detailed Description page 
2, lines 45-51; Detailed Description page 3, lines 1-2) 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Fumiyuki into the invention of Mikinobu so that the ink condition is 
detected when power of recording apparatus is turned on/off; there is a consumption condition calculation 
process; ink level is detected based on either a calculated result information of the ink consumption 
condition in the ink container calculated by the consumption condition calculation process or a measured 
result information of the ink consumption condition in the ink container measured by the piezo-electric 
device; when an ink residue on the ink level reaches a predetermined ink residue, the ink jet recording 
apparatus performs a peripheral operation in accordance with the ink residue; the predetermined ink 
residue is an ink residue set as ink end, and, when the ink end is detected, the ink jet recording apparatus 
performs a low ink processing operation; the ink consumption condition is not measured by the piezo- 
electric device until the ink residue calculated by the consumption condition calculation process reaches 
an amount in a neighborhood of the measuring position level. The motivation for the skilled artisan in 
doing so is to gain the benefits of being able to detect during power-on (as was taught above to be 
common), and to detect and judge an amount of ink residue (abstract; Detailed Description page 2, lines 
45-51; Detailed Description page 3, lines 1-2). 

6. Claims 6-7, 1 1, 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 0713291) in view of Kato (US Pat 6347853). 
Mikonubu discloses: 

• {claims 6-7, 1 1} an ink consumption condition detection method (as taught in claim 1) 

• {claims 52} an ink jet recording apparatus (as taught in claim 46) 
Mikonubu differs from the claimed invention in that it does not disclose: 

• {claim 6} ink container is an ink cartridge loaded on a carriage; ink cartridge is detected 
during a period in which the carriage is stopped 

• {claim 7} ink cartridge is detected after a predetermined time lapses from the beginning 
of a stop state of the carriage 

• {claim 1 1 } ink container is an ink cartridge loaded on a carriage; reconfirming step 
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• {claim 52} ink cartridge and recording head are loaded on the carriage; redetecting the 
ink consumption condition in the ink cartridge after the piezo-electric device detects 
absence of ink in the ink cartridge when the recording head is in a non-recording state. 

Kato discloses: 

• {claims 6} ink container is an ink cartridge loaded on a carriage (column 1, lines 61- 
67); ink cartridge is detected during a period in which the carriage is stopped (column 1 5 
lines 21-25) 

• {claim 7} ink cartridge is detected after a predetermined time lapses from the beginning 
of a stop state of the carriage (column 1, lines 21-25; predetermined time lapse is 
inherent to the invention) 

• {claim 11} ink container is an ink cartridge loaded on a carriage (column 1, lines 21-25); 
reconfirming step (column 2, lines 1-5) 

• {claim 52} ink cartridge and recording head are loaded on the carriage (column 1, lines 
61-67); redetecting the ink consumption condition in the ink cartridge after the piezo- 
electric device detects absence of ink in the ink cartridge when the recording head is in a 
non-recording state (column 2, lines 1-5) 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Kato into the invention of Mikinobu so that the ink container is an 
ink cartridge loaded on a carriage; the ink cartridge is detected during a period in which the carriage is 
stopped; the ink cartridge is detected after a predetermined time lapses from the beginning of a stop state 
of the carriage; the ink container is an ink cartridge loaded on a carriage; there is a reconfirming step; the 
ink cartridge and recording head are loaded on the carriage; redetecting the ink consumption condition in 
the ink cartridge after the piezo-electric device detects absence of ink in the ink cartridge when the 
recording head is in a non-recording state. The motivation for the skilled artisan in having the ink 
container on the carriage and stopping the carriage is to gain the benefit of being able to move the ink 
cartridge to a detection position (column 1, lines 21-25). The motivation for the skilled artisan in having 
a reconfirming/redetecting step is to gain the benefit of minimizing erroneous ink level determinations 
(column 2, lines 12-15). 

7. Claims 10, 49-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 07137291) in view of Matsuzaki et al (US Pat 6416152). 



Application/Control Number: 1 0/03 1 ,408 
Art Unit: 2853 



Page 8 



Mikinobu discloses, with respect to claims 10 and 49-50, an ink cartridge (figure 1); an ink 
consumption condition detection method (as taught in claim 1) 

Mikinobu differs from the claimed invention in that it does not disclose storing information, 
reading information, and judging whether detection should be executed. 

Matsuzaki et al discloses, with respect to claims 10 and 49-50, a semiconductor memory device 
which stores, reads, and executes (column 1, lines 27-40; detection-judging step is inherent in step where 
printing is executed under an optimum condition) 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the semiconductor memory device disclosed by Matsuzaki et al into the invention of 
Mikinobu so that there could be storing, reading, and judging steps. The motivation for the skilled artisan 
in doing so is to gain the benefit of improving the characteristics of ink and a driving signal applied to the 
print head (column 1, lines 27-30). 

8. Claims 12 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 07137291) in view of Kato (US Pat 6347853), as applied to claim 1 1 above, and further in view of 
Hirotsugu et al (JP Pat 1 1010909). 

Kato discloses, with respect to claims 12 and 53, a consumption condition redetection step of 
redetecting the ink consumption condition in the ink cartridge in a predetermined timing (column 2, lines 
56-60). 

Mikinobu in view of Kato differs from the claimed invention in that it does not disclose a carriage 
moving step of moving the carriage after absence of ink in the ink cartridge is detected by the 
consumption condition detection step. 

Hirotsugu et al discloses, with respect to claims 12 and 53, "even if it is detecting that ink does 
not remain on the structure of an ink cartridge as shown in drawing 2, record is till possible" (Detailed 
Description page 8, lines 44-45), thus implying a carriage moving step of moving the carriage after 
absence of ink in the ink cartridge is detected by the consumption condition detection step, since the 
carriage moves during recording. 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the carriage moving step disclosed by Hirotsugu et al into the invention of Mikinobu 
in view of Kato so that the carriage is moved after absence of ink in the ink cartridge is detected by the 
consumption condition detection step. The motivation for the skilled artisan in doing so is to gain the 
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benefit of making a recordable amount of ink, even when it is detected that ink does not remain (Detailed 
Description page 8, lines 46-49). 

9. Claims 14 and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 07137291) in view of Kato (US Pat 6347853) and Hirotsugu et al (JP Pat 1 1010909), as applied to 
claims 12 and 53 above, and further in view of Hoisington et al (US Pat 5694156). 

Mikinobu in view of Kato and Hirotsugu et al differs from the claimed invention in that it does 
not disclose that shock is given to the ink cartridge. 

Hoisington et al discloses, with respect to claims 14 and 54, a fuse which blows (i.e. shocks; 
abstract; column 2, lines 1-16) 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the fuse disclosed by Hoisington et al into the invention of Mikinobu so that a shock 
is given to the ink cartridge during movement of the carriage. The motivation for the skilled artisan in 
doing so is to gain the benefit of preventing unauthorized refilling (abstract). 

10. Claims 22-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP Pat 
07137291) in view of Hoisington et al (US Pat 5694156). 

Mikinobu discloses, with respect to claims 22-32, an ink consumption condition detection method 
(as taught in claim 1). 

Mikinobu differs from the claimed invention in that it does not disclose: 

• {claim 22} measuring timing of the ink consumption condition is controlled on the basis 
of an operation history of the ink jet recording apparatus 

• {claim 23} measuring frequency is increased according to cumulation of operations of 
the ink jet recording apparatus 

• {claim 24} cumulation of operation is a cumulative driving time 

• {claim 25} a measurement of the ink consumption condition is executed immediately 
when the measuring timing of the ink consumption condition comes after a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last 

• {claim 26} the measuring timing comes before a predetermined time elapses from a 
point of time when a carriage on which the recording head is loaded moves last, 
measurement is executed immediately after the predetermined time elapses 
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• {claim 27} the measuring timing of the ink consumption condition comes after a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is shortened 

• {claim 28} the measuring timing of the ink consumption condition comes before a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is increased 

• {claim 29} the cumulation of operations is a cumulative driving time of the recording 
head 

• {claim 30} the cumulation of operations is a measuring count of the ink consumption 
condition 

• {claim 3 1 } a history memory installed in the ink jet recording apparatus or the ink 
container stores at least one of a cumulative time of operations of the ink jet recording 
apparatus and a cumulative measuring count 

• {claim 32} history memory further stores past measurement histories 
Hoisington et al teaches: 

• {claim 22} measuring timing of the ink consumption condition is controlled on the basis 
of an operation history of the ink jet recording apparatus (column 3, lines 20-30) 

• {claim 23} measuring frequency is increased according to cumulation of operations of 
the ink jet recording apparatus (column 3, lines 20-30; column 1, lines 61-65; it is 
inherent to the invention that the measuring frequency depends on the cumulation of 
operations) 

• {claim 24} cumulation of operation is a cumulative driving time (column 2, lines 41-51; 
column 3, lines 8-30; it is inherent to the invention that the cumulation of operations is a 
cumulative driving time of a carriage) 

• {claim 25} a measurement of the ink consumption condition is executed immediately 
when the measuring timing of the ink consumption condition comes after a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last (column 3, lines 8-30) 

• {claim 26} the measuring timing comes before a predetermined time elapses from a 
point of time when a carriage on which the recording head is loaded moves last, 
measurement is executed immediately after the predetermined time elapses (column 3, 
lines 8-30) 
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• {claim 27} the measuring timing of the ink consumption condition comes after a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is shortened (column 3, lines 8-30; it is 
inherent to the invention that the measuring timing depends on the predetermined time, 
so if the measuring timing of the ink consumption condition comes after a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is shortened) 

• {claim 28} the measuring timing of the ink consumption condition comes before a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is increased (column 3, lines 8-30; it is 
inherent to the invention that the measuring timing depends on the predetermined time, 
so if the measuring timing of the ink consumption condition comes before a 
predetermined time elapses from a point of time when a carriage on which the recording 
head is loaded moves last, a measuring interval is increased) 

• {claim 29} the cumulation of operations is a cumulative driving time of the recording 
head (column 2, lines 41-51; column 3, lines 8-30; it is inherent to the invention that the 
cumulation of operations is a cumulative driving time of the recording head) 

• {claim 30} the cumulation of operations is a measuring count of the ink consumption 
condition (column 3, lines 20-30) 

• {claim 3 1 } a history memory installed in the ink jet recording apparatus or the ink 
container stores at least one of a cumulative time of operations of the ink jet recording 
apparatus and a cumulative measuring count (figure 2, reference 31; column 3, lines 8- 



30) 




FIG. 2 



• {claim 32} history memory further stores past measurement histories 
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It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Hoisington et al into the invention of Mikinobu so that measuring 
timing of the ink consumption condition is controlled on the basis of an operation history of the ink jet 
recording apparatus; measuring frequency is increased according to cumulation of operations of the ink 
jet recording apparatus; cumulation of operation is a cumulative driving time; a measurement of the ink 
consumption condition is executed immediately when the measuring timing of the ink consumption 
condition comes after a predetermined time elapses from a point of time when a carriage on which the 
recording head is loaded moves last; the measuring timing comes before a predetermined time elapses 
from a point of time when a carriage on which the recording head is loaded moves last, measurement is 
executed immediately after the predetermined time elapses; the measuring timing of the ink consumption 
condition comes after a predetermined time elapses from a point of time when a carriage on which the 
recording head is loaded moves last, a measuring interval is shortened; the measuring timing of the ink 
consumption condition comes before a predetermined time elapses from a point of time when a carriage 
on which the recording head is loaded moves last, a measuring interval is increased; the cumulation of 
operations is a cumulative driving time of the recording head; the cumulation of operations is a measuring 
count of the ink consumption condition; a history memory installed in the ink jet recording apparatus or 
the ink container stores at least one of a cumulative time of operations of the ink jet recording apparatus 
and a cumulative measuring count; history memory further stores past measurement histories. The 
motivation for the skilled artisan in doing so is to gain the benefit of preventing lost images when the 
printhead reservoir runs low on ink and which can be refilled and reused without cumulative errors in the 
quantity of ink contained in the reservoir (column 1, lines 61-65). 

11. Claims 42 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP 
Pat 07137291) in view of Fumiyaki (JP Pat 10323997), as applied in claim 38 above, and further in view 
of Hoisington et al (US Pat 5694156). 

Mikinobu in view of Fumiyaki differs from the claimed invention in that it does not disclose: 

• {claim 42} the measuring frequency of the ink consumption condition by the piezo- 
electric device is lowered until the ink residue calculated by the consumption condition 
calculation process reaches an amount in a neighborhood of the measuring position 
level 

• {claim 43} the measuring frequency of the ink consumption condition by the piezo- 
electric device is increased after the ink residue calculated by the consumption condition 
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calculation process reaches an amount in a neighborhood of the measuring position 
level. 

Hoisington et al discloses: 

• {claim 42} measuring frequency is related to the number of detected drops ejected 
(column 3, lines 20-30; thus when more drops are ejected, measuring frequency is 
increased. As taught above in Fumiyaki, most of the drops are not ejected until after the 
consumption condition calculation process reaches an amount in a neighborhood of the 
measuring position level. Thus, it is inherent to the invention that the measuring 
frequency of the ink consumption condition by the piezo-electric device is lowered until 
the ink residue calculated by the consumption condition calculation process reaches an 
amount in a neighborhood of the measuring position level). 

• {claim 43} measuring frequency is related to the number of detected drops ejected 
(column 3, lines 20-30; thus when more drops are ejected, measuring frequency is 
increased. As taught above in Fumiyaki, most of the drops are not ejected until after the 
consumption condition calculation process reaches an amount in a neighborhood of the 
measuring position level. Thus, it is inherent to the invention that the measuring 
frequency of the ink consumption condition by the piezo-electric device is increased after 
the ink residue calculated by the consumption condition calculation process reaches an 
amount in a neighborhood of the measuring position level). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Hoisington et al into the invention of Mikinobu in view of Fumiyaki 
so that the measuring frequency of the ink consumption condition by the piezo-electric device is lowered 
until the ink residue calculated by the consumption condition calculation process reaches an amount in a 
neighborhood of the measuring position level; the measuring frequency of the ink consumption condition 
by the piezo-electric device is increased after the ink residue calculated by the consumption condition 
calculation process. The motivation for the skilled artisan in doing so is to gain the benefit of preventing 
lost images when the printhead reservoir runs low on ink and which can be refilled and reused without 
cumulative errors in the quantity of ink contained in the reservoir (column 1, lines 61-65). 

12. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP Pat 
07137291) in view of Fumiyuki (JP Pat 10323997) and Bullock et al (US Pat 5835817). 
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Mikinobu discloses, with respect to claim 44, an ink consumption condition detection process (as 
taught in claim 1). 

Mikinobu differs from the claimed invention in that it does not disclose a consumption condition 
calculation process; ink end or no-end is decided based on a average of a plurality of measured results of 
the ink consumption condition measured by the piezo-electric device. 

Fumiyuki discloses, with respect to claim 44, a consumption condition calculation process (as 
taught in claim 37). 

Bullock et al discloses, with respect to claim 44, ink end or no-end is based on a average of 
measured results (column 7, lines 37-63). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Fumiyuki into the invention of Mikinobu so that there is a 
consumption condition calculation process. The motivation for the skilled artisan in doing so is to gain 
the benefits of being able to detect during power-on (as was taught above to be common), and to detect 
and judge an amount of ink residue (abstract; Detailed Description page 2, lines 45-51; Detailed 
Description page 3, lines 1-2). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Bullock et al into the invention of Mikinobu so that ink end or no- 
end is based on a average of measured results. The motivation for the skilled artisan in doing so is to gain 
the benefit of being able to store usage information for the printer (column 7, lines 61-63). 

13. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikinobu (JP Pat 
07137291) in view of Fumiyaki (JP Pat 10323997) and Bullock et al (US Pat 5835817), as applied to 
claim 44, and further in view of Hoisington et al (US Pat 5694156). 

Mikinobu in view of Fumiyaki and Bullock et al differs from the claimed invention in that it does 
not disclose that the measuring frequency of the piezo-electric device is lowered until the first passing of 
the ink level through the measuring position level is measured by the piezo-electric device. 

Hoisington et al discloses, with respect to claim 45 that measuring frequency is related to the 
number of detected drops ejected (column 3, lines 20-30; thus when more drops are ejected, measuring 
frequency is increased. As taught above in Fumiyaki, most of the drops are not ejected until after the 
consumption condition calculation process reaches an amount in a neighborhood of the measuring 
position level. Thus, it is inherent to the invention that the measuring frequency of the piezo-electric 
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device is lowered until first passing of the ink level through the measuring position level is measured by 
the piezo-electric device). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teachings of Hoisington et al into the invention of Mikinobu in view of Fumiyaki 
so that the measuring frequency of the piezo-electric device is lowered until the first passing of the ink 
level through the measuring position level is measured by the piezo-electric device. The motivation for 
the skilled artisan in doing so is to gain the benefit of preventing lost images when the printhead reservoir 
runs low on ink and which can be refilled and reused without cumulative errors in the quantity of ink 
contained in the reservoir (column 1, lines 61-65). 



Allowable Subject Mailer 
14. Claims 13, 15-21, and 33-35 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Claim 13 includes the limitation of "An ink consumption condition detection method... wherein 
the carriage moving step moves the carriage at a faster speed than a speed for moving the carriage during 
a recording operation," which was not found, taught, or suggested in the prior arts. 

Claim 15 includes the limitation of "An ink condition detection method... wherein the 
consumption condition redetection step is executed when a predetermined time passes after the carriage 
moving step ends," which was not found, taught, or suggested in the prior arts. 

Claim 16 includes the limitation of "An ink condition detection method... wherein the 
consumption condition redetection step is executed during moving the carriage by the carriage moving 
step " which was not found, taught, or suggested in the prior arts. 

Claims 17-18 depend on objected claim 16. 

Claim 19 includes the limitation of "An ink condition detection method... wherein the 
reconfirmation step is executed several times during moving the carriage by the carriage moving step, and 
presence or absence of ink in the ink cartridge is decided on the basis of detection results of the 
reconfirmation steps," which was not found, taught, or suggested in the prior arts. 

Claims 20-21 depend on objected claim 19. 

Claim 33 includes the limitation of "An ink condition detection method... wherein... said piezo- 
electric device measures more number of said periodic peak values than said predetermined number of 
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said periodic peak values in subsequent detection of said ink consumption condition, and thereby detects 
said ink consumption condition," which was not found, taught, or suggested in the prior arts. 
Claims 34-35 depend on objected claim 33. 



Conclusion 



15. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 

Coudray et al (US Pat 6254212) discloses a method and device for determining the quantity of 
product present in a reservoir, notably that of ink present in an image forming device. 

Mizusawa et al (US Pat 4677448) discloses a recording apparatus with a carriage-mounted ink 
tank and overflow tank. 

Yamanaka et al (US Pat 4977413) discloses an ink remain detector having a flexible member and 
a liquid injection recording apparatus using the detector. 

Kern (US Pat 4196625) discloses a device for monitoring the ink supply in ink recording devices. 
Kimura et al (US Pat 4604633) discloses an ink-jet recording apparatus. 

Froger et al (US Pat 6089688) discloses a method and device for monitoring the consumption of a 
product such as an ink, contained in a reservoir. 

Suzuki (US Pat 6334658) discloses an ink-jet printer. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Leonard S Liang whose telephone number is (703) 305-4754. The examiner can normally 
be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, John 
Barlow can be reached on (703) 308-3 126. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-7724 for regular communications and (703) 308-7724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (703) 308-0956. 



October 4, 2002 
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